Antiretroviral therapy with the integrase inhibitor raltegravir alters decay kinetics of HIV, significantly reducing the second phase.
Raltegravir (MK-0518) belongs to the new class of HIV integrase inhibitors. To date, there have been no reports investigating the potential for differential effects on viral dynamics with integrase inhibitors relative to current antiretroviral drugs. Patients in this phase II study (P004) were antiretroviral treatment naive. Part 1 of this study compared monotherapy with raltegravir (100 mg, 200 mg, 400 mg, or 600 mg twice daily) with placebo over 10 days. In part 2, patients were enrolled for 48 weeks of combination therapy, with randomization to one of the four dosages of raltegravir or to efavirenz, in addition to tenofovir and lamivudine. Mathematical models were used to investigate processes underlying viral dynamics. From day 15 through to day 57, individuals in the raltegravir arm were significantly more likely to have HIV RNA < 50 copies/ml (P < or = 0.047). Plasma viral loads were 70% lower at initiation of second-phase decay for individuals taking raltegravir than for those taking efavirenz (P < 0.0001). This challenges the current hypothesis that second-phase virus originates from infected long-lived cells, as an integrase inhibitor should not impact on viral production from this cell population. Mathematical modeling supported two hypotheses as consistent with these observations: (i) that second-phase virus arises from cells newly infected by long-lived infected cells and (2) that it arises from activation of latently infected cells with full-length unintegrated HIV DNA. These observations challenge the current understanding of HIV-1 turnover and compartmentalization. They also indicate the promise of this new integrase inhibitor raltegravir.